23Na MRI longitudinal follow-up of PDT in a xenograft model of human retinoblastoma.
Photodynamic therapy is an established cancer treatment in which a photosensitizing agent is activated by exposure to light thus generating cytotoxic reactive oxygen species that cause cellular damage. A new photosensitizer synthesized at Curie Institute was used to treat retinoblastoma xenografts in mice, a glycoconjugated meso substituted porphyrin derivative, that showed some retinoblastoma cell affinity. The longitudinal follow-up of the tumors was carried out by (23)Na MRI (without adding exogenous contrast agents) to map the extracellular compartment and to characterize cell packing. Two regimens were followed to target either blood vessels alone or blood vessels and cancer cells simultaneously. Only the protocol targeting both cancer cells and blood vessels effectively induces cellular death, confirmed by histology at the end of the experiment. Sodium MRI evidences a huge change in the cellular density of tumors only 24h after a double targeting (vascular and cellular) PDT treatment. We suggest that this change was possibly due to a bystander effect that can be promoted by the intercellular signaling favored by the high cellular density of retinoblastoma. These results indicate that non-invasive (23)Na imaging (which detects the tumor response to treatment from very early stages) in association with non-mutagenic therapies represents an effective option for tailored and individualized clinical treatments.